Inhibition of the c-fms proto-oncogene autocrine loop and tumor phenotype in glucocorticoid stimulated human breast carcinoma cells.
The c-fms proto-oncogene encoded CSF-1 receptor and its ligand represent a feedback loop, which in a paracrine manner, is well known to promote spread of breast cancers. The role of the autocrine feedback loop in promotion of breast tumor behavior, in particular in vitro, is less well understood. The physiologic stimulation of c-fms expression by glucocorticoids (GCs) in vitro and in vivo magnifies the tumor promoting effect seen in these cells from activated c-fms signaling by CSF-1. Targeted molecular therapy against c-fms could therefore abrogate both complementary feedback loops. Using breast cancer cells endogenously co-expressing receptor and ligand, we used complementary approaches to inhibit c-fms expression and function within this autocrine pathway in the context of GC stimulation. Silencing RNA (shRNA), antisense oligonucleotide therapy (AON), and inhibition of c-fms signaling, were all used to quantitate inhibition of GC-stimulated adhesion, motility, and invasion of human breast cancer cells in vitro. shRNA to c-fms downregulated GC-stimulated c-fms mRNA by fourfold over controls, correlating with over twofold reduction in cellular invasiveness. AON therapy was also able to inhibit GC stimulation of c-fms mRNA, and resulted in threefold less invasiveness and 1.5 to 2-fold reductions in adhesion and motility. Finally, the small-molecule c-fms inhibitor Ki20227 was able to decrease in a dose-response manner, breast cancer cell invasion by up to fourfold. Inhibition of this receptor/ligand pair may have clinical utility in inhibition of the autocrine as well as the known paracrine interactions in breast cancer, thus further supporting use of targeted therapies in this disease.